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© Waterproof casing. 



© This invention aims to obtain a waterproof casing 
which can keep its waterproof function under a great 
change of temperature. In the waterproof casing, a 
body 10 has a round bore 11 in an upper wall, an L- 
shaped coupling pipe 12 is connected to the bore 
11, and an end of a hose 14 is connected to the 



pipe 12 while the other end of the hose is opened at 
an interior of an automobile 50. When air in the 
casing is contracted and expanded by heat, air in 
the casing is sucked and exhausted through the pipe 
12 and hose 14 to the interior 50, thereby preventing 
water from entering into the body 10. 



Fig. J 
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This invention relates to a waterproof casing 
and more particularly to a waterproof casing suit- 
able for accommodating an electronic unit in an 
engine compartment in a vehicle. 

In the case of accommodating in a casing a 
device which must be proofed, a casing having a 
simple box like construction is unable to effect 
waterproofing of the device under an environment 
where the ambient temperature is subject to rapid 
changes. Since a pressure within the casing is 
changed in response to a temperature change, the 
casing is deformed and water enters into the inte- 
rior of the casing through clearances opening be- 
tween a body and a cover for sealing the interior of 
the casing. 

Heretofore, some waterproof casings which are 
used under such circumstances are known by Jap- 
anese Utility Model Public Disclosure Nos. 56- 
112978 (1981) and 57-186094 (1982). These cas- 
ings are not formed into a sealed construction but 
they are provided with a vent hole in order to 
equalize the pressure in the interior and exterior of 
the casing. One casing disclosed in the former 
reference is provided with a labyrinth vent hole 
which retains water entering thereinto, while an- 
other casing disclosed in the latter reference is 
provided with a zigzag vent hole in which baffle 
boards are arranged in a zigzag manner in order to 
prevent water from entering into the interior of the 
casing. 

One example of such a waterproof casing is 
that which may be used to protect an electronic 
control device for an engine from contamination 
with water when the device is disposed in an 
engine compartment. In such an engine compart- 
ment, the waterproof casing is subject to high 
temperatures generated by the engine and low 
temperatures from water which enters into the 
compartment during driving. In this case, the con- 
ventional waterproof casings have the following 
problems. 

In the former casing the labyrinth vent hole can 
not hold a large amount of water while the zigzag 
vent hole in the latter casing can not baffle a high 
pressure of water. 

An object of the present invention is to provide 
a waterproof casing which can maintain an effective 
waterproofing function under a circumstance in 
which an ambient temperature is rapidly changed. 

In order to achieve the above object, a water- 
proof casing of the present invention, which accom- 
modates in a box like body a device to be water- 
proofed, comprises a communication pipe one end 
of which is air-tightly connected to said box like 
body and the other end of which is opened at a dry 
area to communicate with the area. 

In the above waterproof casing, since the inte- 
rior of the waterproof casing communicates with 



the non-watered area through the communication 
pipe, a suction and exhaust action is effected from 
the interior of the casing through the pipe to the 
dry area when an increase on decrease in internal 

5 pressure results from a change in temperature. 
Accordingly, the waterproof casing does not suck 
in water, even if it is watered. 

The present invention can provide a waterproof 
casing which sucks and exhausts air through the 

w communication pipe so as to prevent water from 
entering into the interior of the casing even if the 
internal pressure is changed, since the casing com- 
municates with the dry area. 

FIG. 1 is a perspective view of an embodiment 

75 of a waterproof casing of the present invention; 

FIG. 2 is an exploded perspective view of the 
waterproof casing of FIG. 1; 
FIG. 3 is a cross sectional view taken along lines 
Ill-Ill in FIG. 2; and 

20 FIG. 4 is an explanatory view of the casing when 
it is disposed in an automobile. 
Referring now to FIGS. 1 to 4, an embodiment 
of a waterproof casing of the present invention is 
described below. 

25 As shown in FIGS. 1 to 3, the waterproof cas- 

ing comprises a box like body 1 and a cover 20 
which covers an opening at the rear side of the 
body 10. A rubber packing 22 for sealing is dis- 

9 posed between peripheral edges of the opening in 

30 the body 10 and the cover 20. 

The body 10 is provided with a round bore 11 
at an upper and rear side. An L-shaped coupling 
pipe 12 made of an elastic material is connected to 
the round bore 11. The coupling pipe 12 is pro- 

35 vided at an end to be connected to the round bore 
11 in the body 10 with a pair of flanges 12a and 
12b which are spaced away from each other by a 
thickness of the body 10. The front flange 12a is 
formed into a taper face toward the distal end of 

40 the pipe 12. A cylindrical edge wall 13 is formed 
around the round bore 11 so that the end of the 
coupling pipe 12 having flanges 12a and 12b can 
be inserted through the bore 1 1 . 

A hole 14 is inserted into the other end of the 

45 coupling pipe 12 and fastened by an elastic force 
of the pipe 12 so that it supports the hose 14 in an 
air-tight manner. The hose extends to a non-water- 
ed area 50 such as an interior of an automobile as 
shown in FIG. 4. In this embodiment, the coupling 

so pipe 12 and hose 14 constitute a communication 
pipe. 

An electronic base plate 40 on which electronic 
elements are arranged is accommodated in the 
body 10. The electronic base plate 40 comprises a 
55 print substrate 41 on which electric elements are 
arranged and a connector member 42 having four 
connectors 42a which are connected vertically on a 
front end edge of the print substrate 41 . 
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The body 10 is provided at a front side end 
with apertures 17a through which the connectors 
42a pass and extend outwardly. The rubber pack- 
ing 43 having apertures 43a which accord with the 
apertures 17a is disposed between the connector 5 
member 42 and the body 10. 

An example of use of the above embodiment 
of the waterproof casing in accordance with the 
present invention will be described below. 

Upon assembling, the connector member 42 is 10 
connected to the print substrate 41 to complete the 
electronic base plate 40, the rubber packing 43 is 
inserted into the interior of the body 10 from its 
rear side, and the packing 43 is fixed to the body 
10 by screws from its front side. Further, the cover 15 
20 is secured to the body 10 through a rubber 
packing 22 by screws from the rear side of the 
body 10. 

Then, the coupling pipe 1 2 is connected to the 
body 10. The end of the coupling pipe 12 having 20 
flanges 12a and 12b is inserted into the round bore 
11. The front flange 12a with a taper face inserts 
into the bore 11 while the flange 12a is being 
deformed by a pushing force. Since the rear flange 
12b extends radially along the top wall of the body 25 
10, the rear flange 12b can not pass through the 
bore 11 when the flange 12b abuts on the periph- 
ery of the bore 11. Consequently, the peripheral 
wall of the bore 1 1 is clamped between the flanges 
12a and 12b so that the coupling pipe 12 is se- 30 
cured to the body 10. 

After the coupling pipe 12 is secured to the 
body 10, the other end of the pipe 12, in which the 
hose 14 is to be inserted, is turned to a given 
direction. For example, in the case of setting the 35 
waterproof casing in the engine compartment in the 
automobile, the coupling pipe 12 is oriented to the 
direction in which the hose 14 is introduced into 
the interior of the automobile. Then, an adhesive is 
poured on the rear side of the flange 12b in the 40 
cylindrical edge wall 13. 

On the other hand, after an end of the hose 14 
is disposed in an interior of an automobile 50 (FIG. 
4) and the waterproof casing is accommodated in 
an engine compartment, the other end of the hose 45 
14 is inserted into the coupling pipe 12. Water- 
proofed connectors not shown are coupled to the 
connectors 42a of the connector member 42 to 
finish assembling. 

Since the engine compartment is at a high 50 
temperature due to a heat from the engine and the 
waterproof casing is subject to a heat from elec- 
tronic circuit elements, the waterproof casing is 
heated to a high temperature and air in the casing 
tends to expand due to the high temperature. As 55 
described above, since the interior of the body 10 
communicates with the interior of the automobile 
50 through the coupling pipe 12 and hose 14, heat- 



expanded air in the casing flows into the interior 50 
through the passages. 

At this time, when the body 10 is watered from 
the outside, the body 10 is abruptly cooled from its 
exterior, air in the casing tends to contract, and this 
results in suction of external air through the cou- 
pling pipe 12 and hose 14. The air to be sucked is 
in the interior of the automobile 50 and thus no 
water enters thereto. Accordingly, it is possible to 
keep the electronic base plate 40 in the body 10 in 
a waterproofed state. 

Although the hose 14 is used to make a com- 
munication between the body 10 and the interior of 
the automobile 50 in the above embodiment, the 
hose 14 may be replaced by, for example, a pipe 
which serves to guide an electrical cable as a 
harness by connecting the pipe to the coupling 
pipe 12 and connecting the cable to the connectors 
42a through connectors not shown. 

Claims 

1. A waterproof casing which accommodates in a 
box like body a device to be waterproofed, 
comprising a communication pipe one end of 
which is air-tightly connected to said box like 
body and the other end of which is opened at 
a dry area to communicate with said area. 

2. A water-proof casing according to Claim 1 
wherein said communication pipe has a front 
flange with a taper face and a rear flange on 
the one end thereof. 
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